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The determination of stresses in concrete pavements due to wheel loads has been a subject of major concern
for more than four decades. Although Westergaard's analysis has been widely used for determining the maximum
stresses in concrete pavements, the method has two major limitations: 1) his assumption that the pavement and
subgrade are in full contact may not be vaild if curling of the slab or pumping of the subgrade occurs, and 2) his
assumption of an infinite slab leads to the determination of the stresses only at a general point far from any edge or
corner but gives no indication of the stress distribution in concrete pavements.
The purpose of this study is to develop a theoretical method for determining the stresses in rectangular
concrete slabs due to wheel loads, based on the elastic theory of thiri plates. The method differs from Westergaard's
in that it not only gives the distribution of stresses in a concrete slab but also considers the case when part of the
slab and subgrade are not in contact. A comparison of the contours of principal stresses determined by the method
with those obtained experimentally in the AASHO Road Test indicates that the pattern of stress distribution is quite
similar, thus verifying the applicability of elastic theory for the analysis of concrete pavements. The study also shows
that the theoretical stresses based on partial contact of pavement and subgrade check more closely with field
measurements than those based on full contact.
This study will contribute to the development of a rational method for the design of concrete pavements.
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Comparison of Principal Stresses in a 5-inch Pavement
a) Experimental Data Obtained From Test
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